The objective of this work was to evaluate the development of pre-budded sugarcane seedlings from buds submitted to treatments with fertilizer and plant regulators. The experiment was conducted in a completely randomized design with six replicates. The treatments of the yolks were carried out in the concentration of 1% of volume with the following products: Witness-without treatment of the gems; Kinetin 0.009% + Gibberellic acid 0.005% + 4-Indole-3-butyric acid 0.005% (Stimulate ®
Introduction
Sugarcane (Saccharum officinarum L.) stands out in the Brazilian agribusiness with the production of sugar, ethanol and bioenergy, accounting for more than half of the sugar sold in the world. In the agricultural year of 2017/18, the area harvested in the country was 8.729, 5 thousand hectares, standing out the state of São Paulo, with about 52% of the area harvested, and the national production was 633.3 million tons [1] .
However, the growth of the sugar and alcohol sector will only continue to advance in a sustainable manner if new seedling formation techniques are studied in order to favor agility in the process [2] . Among the methods used, the system of production of pre-budded seedlings (MPB) emerged as an excellent option for the resumption of nursery formation, since it allows reducing the time for the use of sugarcane, facilitates the adoption of new varieties with greater potential, ensures more uniform planting and provides greater plant health [3] .
In addition, the system allows the reduction of the volume of stalks per hectare, the increase of the multiplication rate, the use of a smaller volume of material in the field and increase in the operability of the planting [4] . Conventional planting uses an average of 18 to 20 tons of stems per hectare, and in the MPB system this volume falls to 2 tons on average means that 18 tons of stalk per hectare can be used by industry to produce sugar and ethanol.
In this way, to form seedlings with quality is paramount, as it will directly influence the percentage of survival, speed and quality of growth and the final production of sugarcane, as well as to exercise better control of weeds and reduce the costs of cultural dealings [5] . One of the ways to improve the quality of these seedlings is to use fertilizer and plant regulators, as these products facilitate the entry of water into the cells, promote, inhibit or modify the physiology of plants and, consequently, will act on the internal morphological processes of the tissues of organisms which may respond positively to the application [6] .
Several studies have been carried out to characterize the effect of plant regulators applied before or after emergence, or even in the budding and initial development of sugarcane, aiming at better tillering and final yield of stalks [7] [8] [9] . However, because it is a recent technology, the information found in the literature regarding the effects of the application of these products in MPB is scarce.
Given the facts, the hypothesis of the work was to verify if fertilizer and plant regulators can promote significant improvements in the biometric parameters of MPB. Thus, the objective of this work was to evaluate the development of pre-sprouted sugarcane seedlings from gemstones submitted to treatments with fertilizer and plant regulators.
Materials and Methods
The experiment was carried out in a protected environment, from September to November of 2017, in a seedling nursery in the municipality of Mineiros do The obtained data presented normal distribution and were submitted to analysis of variance by the F test and the means compared by the Tukey test at p ≤ 0.05. Correlation analysis was also performed to determine and establish the relationship between leaf area and leaf number.
Results and Discussion
The best production base of prefabricated seedlings (MPB) is the quality and viability of the plantations that are planted. One of the ways to measure is the analysis of a percentage of sprouting in the plant organs, so that the higher the percentage, the better the use of the plant material used [10] . It should be the main process for the sugarcane and explored commercial to one period average , demonstrating that the use of these plant regulators did not increase the final viability of the buds (Table 1) .
Egarding the number of tillers, Ethrel ® was the product that provided the highest amount of tillers at 56 DAPG in MPBs, differing statistically from the buds that were treated with Stimulate ® and ExpertGrow ® and from the control (Figure 1 ). The MPBs under the Ethrel ® effect, averaged 75% more than the Stimulate ® treated gemstones, 94% more than the ExpertGrow ® treated gemstones and 98.5% more than the control (Figure 1 ).
The budding process in the initial stage of the crop lasts approximately 21 days and is determinant in the formation of a profitable sugar cane, since it guarantees the ideal population of plants in the field [13] . The action of ethephon in the treatment of sugarcane mini-reeds provides an increase of ethylene, promoting a decrease in the concentration of auxin due to the interruption of apical dominance, which starts to stimulate the tillering of the lateral gemstones of the shoots [14] . Moreover, when ethephon is applied in a plant with developed shoots, an increase in the number of tillers after harvesting occurs [9] .
In order to guarantee a good production of stalks by cultivated area, tillering in the initial stage of sugarcane is a limiting factor to ensure an adequate tiller stand, in this way, a greater induction of tillering can provide greater productivity in a cane field [9] , thus, Ethrel ® contributes substantially to this process. Sugarcane tillering is limited, and for this reason, any cultural treatment that favors this process is of great benefit for the development of culture [15] . [16] In addition, that tillering begins around 40 days after planting and may last up to 120 days, and that currently about 1.5 to 2 tillers per yolk remain to form canes, a fact observed in this experiment with the use of Ethrel ® (Figure 1 ).
Also described that tills when they are formed earlier help to produce thicker and heavier stalks [16] . However, when analyzing the stem diameter of sugarcane MPB, it can be seen that there was no significant difference between the treatments, showing that the products used did not exert an influence on this parameter evaluated, and that the increase of Tiller observed with Ethrel ® (Figure 1 ) had no effect on stalk diameter (Figure 2 ). However, studied the effects of gibberellin and ethephon on the anatomy of sugarcane plants and observed the decrease of lignin in the stalks, favoring the accumulation of sugar in Figure 1 . Number of tillers and percentage of tillers in pre-sprouted sugarcane seedlings at 56 days after planting of the buds (DAPG). Each column corresponds to the mean ± standard error (n = 6). ** Significant at 1% probability by the test of F. ER standard error of the mean. CV coefficient of variation. Means followed by the same letter in the column do not differ significantly by the Tukey test (p ≤ 0.05). [17] . Therefore, even if the stem diameter has not increased, the use of Ethrel ® in the treatment of MPB has the potential to decrease lignin concentration in the stalks, but requires the need for further studies to prove this hypothesis.
In the evaluation of the photosynthetic apparatus, Ethrel ® provided seedlings with greater number of leaves compared to other treatments (Table 2) . On average, the Ethrel ® treated buds produced seedlings with almost 2 times more leaves than the buds evaluated in the other treatments (Table 2) . However, when analyzing the total leaf area of these seedlings in each treatment tested, it is possible to observe that there was no significant difference between them ( Table 2 ).
The reason for this is that the Ethrel ® provided leaves with smaller length and width, which explains the leaf area presenting a similar result to the other treatments. Note that there is no correlation between the increase in leaf number and the larger leaf area (Figure 3) . In some situations, with the use of ExpertGrow ® , as the number of leaves in the plant increases, the leaf area is reduced, this is because the leaves produced are finer and shorter and the leaf area is not proportional to this increase (Figure 3(c) ).
Leaf area responsible for light uptake in photosynthesis did not change as a function of the treatments tested, and this may explain why the stalk diameter did not differ between treatments. This may interfere in the establishment phase of the crop, as it occurs in the death and fall in the number of tillers, which causes a decrease in the number of shoots. This reduction in the number of tillers is directly linked to light, water and nutrient competition [8] , which requires photosynthetically active leaves and a well developed root system present in the deepest layers of the soil.
In addition, as the leaf area is directly related to the higher photosynthetic rate in plants, it was expected that the dry matter mass of these seedlings presented similar results, since the final product of the photosynthesis is reflected in biomass. Figure 3 . Correlation between the number of leaves and the leaf area in pre-sprouted sugarcane seedlings at 56 days after planting the buds (DAPG). It can be observed in Table 3 that the dry mass of the aerial part, root dry mass and total dry mass (aerial + root) of the MPBs at 56 DAPG did not show a significant difference, demonstrating the importance of the leaf area in the capture of light and efficiency photosynthetic by plants. Similar results were found in literature, when studying the effects of irrigation on MPB of sugarcane, it was observed that the mass of dry matter of roots ranged from 0.27 to 1.33 g at 76 days after planting and that the dry matter mass of the shoot varied between 1.40 and 2.80 g at 51 days after planting [20] . Values very close to those obtained in this experiment (Table 3 ).
The morphophysiology of plants depends not only on the presence of light, but also on attenuation and light quality [21] , as well as the availability of nutrients present in the soil that influence the vegetative and reproductive development process [22] [19] . In studies involving foliar morphological alterations in sugarcane cultivars, they pointed out that some varieties were more resistant to water stress because they presented higher dry matter contents [23] . However, as observed in this experiment, no significant differences were observed in the dry matter of the seedlings evaluated (Table 3) . In this sense, there were no benefits in the present research with the increase of the number of leaves observed with the use of Ethrel ® , since the leaf area was similar in all evaluated treatments.
Conclusions
ExpertGrow ® is not indicated for the treatment of buds of pre-sprouted sugarcane seedlings because it provided a lower percentage of final sprouting and did not show benefits in the other evaluated parameters.
Ethrel ® is indicated for the treatment of MPB buds because the seedlings under their effect have a greater number of tillers, which is highly beneficial for the life and productivity of a sugar cane.
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